Introduction

I
n Australia, it is now widely recognised that the involvement of Indigenous people is necessary and desirable in the national conservation effort (Altman et al. 2007; Natural Resource Management Ministerial Council 2010) . This is particularly so in the Northern Territory where nearly 50% of land is Indigenous-owned and many Indigenous people live in remote areas. For Indigenous people, the cultural imperative to manage country for conservation has always been there. The issue for many has been the lack of resources and finding a place in the world of contemporary ecological research and land management.
Early accounts of collaborative research between Western and Indigenous ecologists in desert Australia, from the academic literature, include Reid et al. (1992) and Baker et al. (1993) . Baker et al. (1993) describe a study that combined the knowledge of Anangu from the Mutijulu community and the scientific community, and reflect on how this collaboration was engaged in, following a philosophy of joint management and 'working together'. Variations and developments on this theme are still prominent today (e.g. see the 'both ways' and 'two-way' approaches referred to in Hoffman et al. 2012; Ens et al. 2012 and Preuss & Dixon 2012) . The advancement of thinking on issues related to 'Indigenous ecology' including community-based conservation, joint management of protected areas, and Indigenous Ecological Knowledge has progressed at a phenomenal rate in the last two decades as is reflected in the national and international literature (e.g. Davies et al. 1999; Agrawal & Redford 2006 , Altman et al. 2007 Berkes 2003 Berkes , 2008 and in substantial changes in protected area policy worldwide to incorporate Indigenous rights and interests (Posey & Dutfield 1996; Borrini-Feyerabend et al. 2004; IUCN 2005 ; United Nations 2008). But, speaking from within a local context, how far have we really come in two decades in terms of what is happening on the ground? Opportunities and support for Australian Indigenous people to be involved in land management or ecological research have substantially increased in the last decade, but there are still many unresolved issues, particularly about control, that need to be worked out. In Australia, and specifically within the mainstream ecological literature, the majority of the writing about ecological projects involving Indigenous people, or opinions about how to get cross-cultural collaborations to work better, is from non-Indigenous academic researchers' perspectives, although often working with Indigenous co-authors. Rarely is an Indigenous voice at the fore-front, and ideas about how Indigenous Australians think about academic versions of ecology or the interaction with ecological scientists are not often voiced (but see Schnierer & Woods 1998; Nakata 2007) . If ecologists trained in the Western discipline wish to form partnerships with Indigenous people, they should have access to a range of voices, to find out why Indigenous people want to participate in conservation, how they think about conservation and how they want to go about achieving it. Western ecologists also should recognise that the motives and contexts of Indigenous peoples are very likely to differ from their own, and that a failure to accept this is likely to have negative effects on collaborations (Smith 1999) .
It is also uncommon for non-Indigenous ecologists, to reflect on the personal and professional challenges of working within Indigenous frameworks, undertaking truly participatory research in situations where some of their basic assumptions are likely to be challenged (but see Christie 2006; Fortmann 2008; Ens et al. 2012; Hoffman et al. 2012) . We refer specifically to the challenge of relinquishing ultimate control of what is done, why it is done, when and how it is done, and what is done with the information. Many ecologists (Indigenous and Western) wish to work together, but struggle with how to deal with current frameworks and their deep seated power inequalities.
As authors of this article, we aim to share the perspectives outlined earlier. Issues of ontology and epistemology underlie our discussion and are increasingly being explored by Indigenous authors (e.g. Rigney 1997; Smith 1999; Nakata 2007; Tipa et al. 2009 ). In Australian mainstream ecology, discussion of the interaction between politics and the environment seems to be in its infancy compared with other disciplines or for ecologists in other countries (e.g. Berkes 2008) where there are journals specifically concerned with this area (Greenberg & Park 1994) . We believe discussion of these ideas in Australian ecological journals will add new dimensions to our thinking and practice of ecology and lead to broader cross-disciplinary or trans-disciplinary (see Christie 2006) approaches.
An introduction and Indigenous Australian viewpoin t f rom the first author I (Wayne Barbour) am an Indigenous Australian and I hold the view that understanding ourselves and where we fit comes from listening to country. That's how I was taught, and I continue to see the natural world in this way. My maternal grandfather and grandmother are eastern Arrernte and Warramungu. I was born in central Australia. Like many others, I was taken away from my country and family as a young child to grow up in the Retta Dixon Homes in Darwin. I didn't ask to go. We were literally trucked out. The trucks had the sides down and bolted, there was no way out. This upset the mothers (Cummings 1990 ). Paradoxically, because I grew up in the Top End, a lot of my 'ecological' and cultural knowledge, including plant names and uses as well as language, is from saltwater country, but my ancestral connections and obligations are primarily in the desert. It has taken me some time to work things out for myself, with identity and belonging being the biggest factors. I knew I had to go back to country and families knowing that I can never change the past but could change today and the future. I felt that I had to take control of who I was first; because everyone else was controlling this. My involvement in natural resource management (NRM) over many years has given me an opportunity to re-connect to who I am by putting me directly in contact with the cultural landscape. I have worked alongside research scientists, coordinated and facilitated Indigenous land management programmes and have taught courses in Conservation and Land Management (CLM) in remote central Australia.
My co-author (Christine Schlesinger) is a first-generation Australian who describes herself as having a background in 'mainstream' ecology with a keen interest in how alternative perspectives can contribute to how ecology is understood and practiced, and a strong commitment to finding fair ways to share understandings. She has lived in central Australia for nearly two decades, and her research interests are focused on conservation ecology in arid environments. She teaches ecology at tertiary and post-graduate levels. The perspectives given in this paper are shared between us, although we have come to them through very different paths, and are part of our ongoing discussions around how to work together, in particular to meet the objectives of the senior Traditional Owners of my country for looking after our small homeland area north of Alice Springs, and more generally about how to do ecological research in a different way. We also draw on our experience in teaching land management and environmental science in central Australia.
This paper discusses how some Indigenous people may at times perceive contemporary NRM ideas and practices and Western ecology. We believe that an understanding of this will better inform ecologists wishing to work with Indigenous people and groups, specifically in remote regions of Australia. Our discussion is situated in the central Australian desert region where we both have experience and where my grandfather's and grandmother's country is located. We are concerned that contemporary ecological research and Western ideas about conservation play the dominant role in how NRM is practiced and how broader policy is set -and that this can often leave out the ideas of Indigenous people, and does not empower Indigenous people in ways that current policy may have intended. We recognise that there is a vast diversity of Indigenous circumstances between and within regions of Australia and that because of this there can be no blanket approach to how ecology and land management is undertaken by and with Indigenous people. For the same reason, there is no one Indigenous view about this or one view from academic ecologists. Our views are based on our own perspectives and our observations and conversations with others over many years. (Sithole et al. 2007) . The underlying power inequalities between collaborators, and the risk that the ideas or outcomes coming from Western ecology will take priority, or that non-Indigenous collaborators may gain more from the interaction than their Indigenous partners, are rarely discussed in the ecological literature. Many Indigenous people consider that Western research can provide knowledge that is useful for managing country and can be complementary to their own knowledge (e.g. see Preuss & Dixon 2012) . But for a lot of Aboriginal people, the most important reason for participating in ecological research may not be learning new ideas or developing a management plan. Instead, it is an opportunity to define and prioritise their own cultural objectives which may or may not align with mainstream conservation agendas. For example, Warlpiri people involved in managing the Northern Tanami Indigenous Protected Area (IPA) identified their priorities for managing country as they related to cultural tradition, identity, well-being and spiritual connection (Walker 2011; Preuss & Dixon 2012) , whereas the interests of agency staff from the Central Land Council and the Federal Government, while recognising social and cultural outcomes from land management, saw improvements in the ecological condition of the IPA as being of key importance (Walker 2011) . Where management interests and values are not well aligned, inequitable power relationships between Indigenous people and government agencies can limit the extent to which community-controlled management and local management agendas are achieved on the ground (Walker 2011) . Responsibility to country is a major concern for Australian Indigenous people who have been able to maintain or reestablish cultural links with their ancestral lands. Social factors are inseparable from land management or ecological perspectives (see also Garlngarr et al. 2011) .
The challenge for both Indigenous people and ecological practitioners is to work together to create research opportunities that meet the objectives of both. The focus for Indigenous Australians is to not become spectators in knowledge generation or labourers to Western ideas of conservation management but to be leaders or equal participants in the research process, and to implement on the ground management that makes sense according to their own world view. What Indigenous people want is to be valued and to have ownership of the research and management that is occurring on their country. Understanding this and understanding how to achieve it will create better and longerterm opportunities for ecological practitioners and Indigenous people.
The privileging of We stern perspectives of land management
We use weeds as a specific example of how Australian Indigenous and mainstream conservation perspectives may differ and to illustrate how ideas from mainstream ecology tend to dominate. Some Indigenous people, generally those who have been exposed to Western concepts of NRM, share the Western conservationist view that weeds are undesirable, foreign, invasive species, while others, who may not have been exposed to these ideas, do not know what a weed is. Other Indigenous people may see introduced species as weeds (whether or not they are considered to be weeds by others) from their own cultural perspective, because of damage caused to country or sites of significance by these plants. Other authors have discussed Indigenous perspectives on conservation in more detail, specifically in relation to species introduced post-colonisation (e.g. Rose 1995; Thomsen et al. 2006; Trigger 2008; Vaarzon-Morel & Edwards 2012) . 'Weeds' are also highly contested among ecologists and land managers in general. An example from central Australia is Buffel Grass (Pennisetum ciliare L. Link syn. Cenchrus ciliaris L.) which is considered to be a weed with significant adverse effects on biodiversity by many conservation managers, but is considered a valuable improved pasture species and soil stabiliser by many pastoralists (Friedel et al. 2007 ). In the past, Buffel Grass was widely introduced into the Alice Springs district (sanctioned by scientists) as an improved pasture species and for stabilising soil (Friedel et al. 2007) . Despite mounting evidence of detrimental effects of Buffel Grass on biodiversity in semi-arid environments (e.g. Clarke et al. 2005; Miller et al. 2010; McDonald & McPherson 2011) , it is not a declared weed in the NT, primarily because of its continued value to the pastoral industry. Considering this diversity of competing opinion, can ecological scientists justify imposing their views about weeds on Indigenous land managers, without giving them the right to decide for themselves? Other researchers have also called for a need to incorporate multiple perspectives in NRM (Robertson et al. 2000) . Non-Indigenous ecologists, land managers and decision makers all need to be careful to not make assumptions that their ideas of conservation are always consistent with what Indigenous people want.
Within a training context, CLM programmes which include modules on controlling weeds are widely delivered in remote Indigenous communities in the NT, often to Indigenous Ranger groups who then go on to plan and implement weed management. Within these training programmes, the attention can sometimes be too much on how to control weeds and less on working out why weed control may be important. This is a particularly important point when we consider that the values behind the training are grounded in a Western conservation ethic and are generally not questioned, even though the they may no longer make sense in the context of Indigenous land management. CLM training is based on National Accredited training packages which are designed to teach skills needed by land managers working within a Western ideology. In the past, these packages have been designed within the context of rural areas in south eastern Australia and then transferred to remote Indigenous Australia, although recently there have been significant changes to try to make these packages more relevant to Indigenous land management contexts.
Whether during training or where management is being implemented, there is usually an assumption that weed management is important before the programme even starts, and this is based on contemporary mainstream views about land management (which are often, but not always, based on ecological research). This assumption is not challenged or even stated upfront. That stage is skipped and the focus, instead, is on how to implement management. Some Indigenous people struggle with the notion of managing and destroying weeds because it does not fit their world view or objectives. We need to be able to turn this approach upside down by allowing people to work it out for themselves. For example, Indigenous Australians see the landscape in terms of how country has changed or what is out of place. Sometimes, weeds have no language names, and they change how country is burnt, push out bush plants and animals and take over water holes. The priority for people is to see this first hand for themselves, to decide for themselves whether weed management should be a priority well before the chemical sprays are applied or the spraying techniques are taught.
Setting cross-cultural priorities
The value of Indigenous people's knowledge is becoming more widely recognised, especially in land management, and there is hope that combining academic ecological knowledge with Indigenous knowledge will achieve enhanced outcomes for the environment, but the question of what 'better land management' means for the different partners involved is rarely addressed. The concept of 'good' land management is already set, typically based on ideas derived from the dominant mainstream culture. Often we have seen that Indigenous knowledge is only valued at the stage of project implementation or contribution of knowledge to a research question that has already been set (e.g. research on endangered species). We need to take a step back. If we really want to share knowledge, we need to discuss what the cross-cultural priorities for land management are, value different world views and respect the equal legitimacy of different knowledges grounded in these ontologies.
Ecologists are likely to come into research collaborations with a set of basic assumptions associated with their discipline and with (understandably) different obligations and interests to their Indigenous partners. Non-Indigenous ecologists and land managers working in cross cultural situations need to be flexible and should question the validity and appropriateness of some of their own assumptions within this context, just as Indigenous partners will likely be challenged to question and perhaps modify some of their assumptions. In the experience of the second author, this can be extremely challenging, even if there is a strong desire to do so, and takes a long time; however, the rewards are great.
Once empowered in the research (or policy) process, Indigenous people will not necessarily play by the rules of Western conservation and may not come to the same conclusions or make the decisions that ecologists expect or desire (Berkes 2008) . If the right of people to decide for themselves is not fully accepted, then it is not truly collaborative work and the process becomes disempowering, and can undermine Indigenous people's rights to self-determination.
Participatory research methods can play a crucial role in sharing information so that decisions can be made based on the values and goals of both Indigenous and nonIndigenous partners, where these are compatible, or so that a synthesis can be achieved. However, even if participatory methods are used, if the process is facilitated by scientists, the direction of the research and the questions asked are still likely to be very different to when the process is led by Indigenous people (Nakata 2007) .
Parti cipa t ion in r esea rc h
For Australian Indigenous people, culture is interwoven into country like a network and it has patterns and rhythms that interconnect within the expression of their identity. The Western ecological discipline, in contrast, is often reductionist and the researcher generally aims for objectivity. Ecological research is often focussed on investigating a very specific question with careful attention to methodology and interpretation. In the world view of an Indigenous person, this can be seen as static, sterile or soul-less as there is no cultural expression of the relationship between people and place or all beings. The connection to how the research could be applied may be lost. This might be remedied to a great extent if Indigenous participants in ecological research are included in all stages -having control of what is being researched, involvement in interpreting the data and control over how the knowledge gained is applied.
If Indigenous people are not included at all stages of the research process, There are many circumstances where ecological or conservation work will by necessity be driven by NRM policy and government funding -and a lot of this work will have measurable positive outcomes for the people involved as well as for the environment. Indigenous people in the NT now have available to them various NRM agencies and structures that facilitate this process. For example, the Indigenous Ranger movement has set the framework for many Indigenous people to have the political and cultural means to have involvement in the management of the landscape. We are not suggesting that Indigenous people always need to lead the research process, but in situations where the research questions or land-management strategies do not come directly from Indigenous people, they still need to know that the approach will be to genuinely ask 'what do you think?'. If that happens, it is likely that the participation that is being sought will be there, because then Aboriginal people will feel that there is a genuine opportunity to have their culture valued and their ownership retained.
Balancing the Power
The resurgence in Indigenous involvement in ecological management and research at a national level is supporting Indigenous landowners' perspectives. In recent times, the ecological community has helped to reinforce the efforts of Indigenous land managers with supporting research evidence. For example, the west Arnhem Plateau is the site for an innovative and important project in which skilled Indigenous fire managers are working with the broader community to reduce greenhouse gas emissions, protect culture and biodiversity on their country, and bring social and economic benefits to their communities (Yibarbuk et al. 2001; Russell-Smith et al. 2009 ). This has been taken to a political level that suggests Indigenous people's involvement in managing the ecological assets is important. This is a very positive outcome. Something to watch; however, is that science is not seen as something that is required to legitimise Indigenous land management practice, and that ecological science does not continue to be the privileged knowledge system that can judge whether the Indigenous knowledge and land management practice is right or wrong. What happens, for example, in situations where Western and Indigenous perspectives do not align?
We strongly believe that the research agenda needs to be set more often by Indigenous individuals or groups, with their objectives the starting point -with ecological scientists participating in meeting these objectives. Then ecologists can help Indigenous people to come up with answers instead of Indigenous people helping ecologists to answer questions. Indigenous people should have the opportunity to validate their own understandings by being the authors of the research, although this is likely to raise questions about what is an acceptable method that is recognised by academic peers. They need to make sure that they do not sacrifice their ability to do things for themselves on country.
Ultimately, we would like to see more Indigenous people becoming the researchers, the scientists and the managers, applying their ideas across all levels to design and implement initiatives that help to define the significance of country, and to develop strategies for the management of Indigenous ancestral lands.
